Catabolism of the apoprotein of low density lipoproteins by the isolated perfused rat liver.
Isolated rat livers were perfused for 4 hours in a recirculating system containing washed rat erythrocytes. Biologically screened, radioiodinated low density lipoproteins (1.030 < d < 1.055 g/ml) were added to the perfusate with different amounts of whole serum to supply unlabeled rat low density lipoproteins. Apolipoprotein B contained 90% of the bound (131)I, other apolipoproteins contained 4%, and lipids contained the remainder. The fraction of apolipoprotein mass degraded during the perfusion was quantified by the linear increment of non-protein-bound radioiodine in the perfusate, corrected for the increment observed during recirculation of the perfusate in the absence of a liver. The fractional catabolic rate ranged from 0.3 to 1.7%/hr in seven experiments and was inversely related to the size of perfusate pool of low density apolipoprotein. The catabolic rate of low density apolipoprotein (fractional catabolic rate x pool size) in four livers, in which the concentration of rat low density lipoproteins was 50-100% of that present in intact rats, was 5.3 +/- 2.7 micro g hr(-1) (mean +/- SD). Similar results were obtained with human low density lipoproteins. These rates were compared with catabolic rates for the apoprotein of rat low density lipoproteins in intact animals. Fractional catabolic rate in vivo, obtained by multi-compartmental analysis of the disappearance curve of (131)I-labeled low density apolipoprotein from blood plasma, was 15.2 +/- 3.1% hr(-1) (mean +/- SD). Total catabolic rate in vivo (fractional catabolic rate x intravascular pool of low density apolipoprotein) was 76 +/- 14 micro g hr(-1) (mean +/- SD). The results suggest that only a small fraction of low density apolipoprotein mass in rats is degraded by the liver.